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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for 
identifying caries, plaque, bacterial infection, calculi, 
dental calculi, and other fluorescent materials on teeth. 
SOLUTION: The device comprises a means 2 for 
generating stimulation light A guided to an examined 
teeth-tissue region, a detecting means 7 and evaluating 
means for detecting fluorescence F generated in the 
irradiated teeth- tissue region in response to the 
irradiation and evaluating the fluorescence, and a beam 
splitter disposed in a light passage between the means 2 
and the examined teeth-tissue region and formed 
substantially of the flat plane side 4 on the rear of a 
hemispherical lens 3. The beam splitter reflects the 
stimulation light A in the direction of the teeth-tissue 
region and substantially transmits the fluorescence F. By 
this method, an optical diagnostic apparatus evidently 
smaller than a current one can be provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A means to generate the stimulus light (stimulating radiation) (A) led to the gear- 
tooth-fabric domain (tooth-tissue region) investigated (2), The fluorescence (fluorescent 
radiation) (F) generated by the gear-tooth-fabric domain irradiated by answering an exposure is 
detected. In the optical path between a means (2) to have the detection means (7) and the 
evaluation means of evaluating, and to generate said stimulus light (A), and said gear-tooth- 
fabric domain investigated Reflect said stimulus light (A) in the direction of said geai — tooth- 
fabric domain, and the beam splitter (4) which makes said fluorescence (F) penetrate 
substantially is offered. Said beam splitter is equipment which identifies infection of the dental 
caries which has the description of being substantially formed of (4) the flat-surface side behind 
a hemispherical lens (3), a plaque, and bacteria, a calculus, a dental calculus, and the 
fluorescence matter on other gear teeth. 

[Claim 2] A means to generate the stimulus light (A) led to the gear-tooth-fabric domain 
investigated (2), The fluorescence (F) generated by the gear-tooth-fabric domain irradiated by 
answering an exposure is detected. In the optical path between a means (2) to have the 
detection means (7) and the evaluation means of evaluating, and to generate said stimulus light 
(A), and said gear-tooth-fabric domain investigated Reflect said stimulus light (A) in the direction 
of said gear-tooth-fabric domain, and the beam splitter (4) which makes said fluorescence (F) 
penetrate substantially is offered. The dental caries which has the description that a means (2) 
to generate said stimulus light (A) has coalesced in the dentistry handpiece (dental handpiece) 
(1, 10, 30) with said beam splitter (4), Equipment which identifies infection of a plaque and 
bacteria, a calculus, a dental calculus, and the fluorescence matter on other gear teeth. 
[Claim 3] Said beam splitter is equipment according to claim 2 which has the description of being 
substantially formed of (4) the flat-surface side behind a hemispherical lens (3). 
[Claim 4] Equipment according to claim 1 to 3 which has a probe (probe) (1 1) for the **** 
diagnosis inserted in the tooth sac (tooth pocket) of the gear tooth investigated, and has the 
description that dissociate from optical coupling and said stimulus light (A) is led to said gear- 
tooth-fabric domain investigated in the tip (17) of the probe. 

[Claim 5] Said probe (1 1) is equipment according to claim 4 which has the description of 
consisting of an ingredient which guides light and having the form of a **** probe, a cone (cone), 
or a light wedge (light wedge). 

[Claim 6] Said probe (1 1) is equipment according to claim 4 or 5 which has the description of 
having an indicator or a graduation in the exterior. 

[Claim 7] Said probe (1 1) is equipment according to claim 4 to 6 which has the description of 
being carried by the approach of having elasticity in shaft orientations. 

[Claim 8] Equipment according to claim 4 to 7 which has the description of having a flexible light 
guide (19) in order to combine said stimulus light (A) with the tip (17) of said probe, and the edge 
of a probe (11) in which the opposite side is located. 
[Claim 9] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] This invention relates to the equipment which identifies infection of the dental caries and 
plaque concerning the above sentence of claim 1 , and bacteria, a calculus, a dental calculus, and 
the fluorescence matter on other gear teeth. 

[0002] The repeat proposal of the equipment which can confirm existence of dental dental caries 
by the non-contact method by the help in recent years has been made. About this, ideally, the 
gear-tooth-fabric domain (tooth-tissueregion) of the schedule investigated can irradiate light in 
the source of the homogeneous light, answers it, and fluorescence (fluorescent radiation) 
generates it in the field in which light was irradiated. It is evaluated after that using the fact that 
this fluorescence differs from the spectrum to which a gear-tooth-fabric domain with the 
healthy fluorescence spectrum of the gear-tooth-fabric domain of dental caries corresponds 
clearly. For example, in the spectral region (about 550 to 650nm) of the red of the gear tooth 
j n f ec ted with dental caries or a plaque, the reinforcement of fluorescence is clearly higher than 
the case of a healthy gear tooth. The gear-tooth-fabric domain of dental caries may be 
absolutely discriminated from a healthy gear-tooth-fabric domain in this way by help of a simple 
and non-contact search procedure using suitable detection and an evaluation means. 
[0003] This kind of equipment is DE. 297 04 185 U1 or DE197 09 500 It is indicated by C1. In the 
1st example, they have the HeNe laser which generates a generation facility of stimulus light 
(stimulating radiation), for example, the stimulus light of the wavelength of the field between 
600nm and 670nm. It passes along the optical system which consists of two or more lenses or 
mirrors, and is combined with a light guide system, and stimulus light is led to the gear-tooth- 
fabric domain investigated through a light guide system. DE 197 09 500 A light guide system 
consists of a light gujde which the optical probe (probe) which serves as a means which 
separates light from association and is led to a desired field from the light source extends to the 
tip of the handpiece (handpiece) with which the edge was equipped with the equipment indicated 
by C1. Through the tip of an optical probe, it returns to a light guide system, and combines with 
it, and the fluorescence produced as a result in the gear-tooth-fabric domain by which light was 
irradiated is transmitted to detection equipment. Since both light guide systems are usually used 
for transmitting stimulus light and fluorescence to coincidence, in order that they may separate 
two kinds of light mutually and may supply fluorescence to a detection means, a beam splitter is 
arranged in the light source of stimulus light, and the optical path between the gear-tooth-fabric 
domains investigated. 

[0004] Make a light guide system combine stimulus light with the component of above-mentioned 
optical diagnostic equipment, especially the generation means of stimulus light. With or the 
optical system containing the beam splitter for separating fluorescence from optical coupling 
Since it had a certain magnitude, usually two kinds of light was transmitted from the dental 
handpiece or the dental handpiece by help of the supply pipe with which these components are 
conventionally arranged in a central unit, and one or the light guide beyond it is arranged. 
[0005] It is the approach which is equally simple about those structures in the equipment which 
the former known of infection of dental caries, a plaque, and bacteria, a calculus, a dental 
calculus, and the fluorescence matter on other gear teeth identifies, and may be realized so that 
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space may be excluded, and improving is the purpose of this invention. 

[0006] This purpose is generally attained by coalesce of a component according to this 

invention. 

[0007] The above-mentioned purpose is attained by the equipment which has the description of 
claim 1 according to one aspect of affairs of this invention. The beam splitter by which this 
equipment is arranged in the optical path between the generating means of stimulus light and the 
gear-tooth-fabric domain by which it is investigated is identified according to the fact of being 
substantially formed of the flat backside of a hemispherical lens. The flat backside is reflected in 
the direction of a gear-tooth-fabric domain in which stimulus light is investigated, and without 
barring fluorescence substantially by one side, it is formed so that it may be passed. Since the 
front face which has the curved surface of a hemispherical lens has the effectiveness of 
connecting a focus to coincidence, stimulus light can be combined with a light guide system by 
the help, and the additional optical means for it can be excluded by it. Progress of the optical 
diagnostic equipment according to this invention is discriminated from that simple structure in 
this way in relation to it by possibility of saying that it can design greatly regardless of effect 
from the external world. Therefore, the possibility of arranging the important component of 
equipment directly but [ not in the central unit separated from handpiece like before ] in the 
handpiece itself exists additionally similarly. 

[0008] The effectiveness of the beam division by the side of the flat surface of a hemispherical 
lens is attained as follows preferably. That is, a flat-surface side has coating made to penetrate, 
without barring the light of the frequency domain of the fluorescence which reflected the light of 
the frequency of excitation light and was generated. For detection and evaluation of 
fluorescence, preferably [ it is not required, and / in order to remove with a filter the part which 
may be blocked by the better approach ], the flat-surface side of a hemispherical lens is 
adjoined and a light filter exists. Since only this has a very small dimension, therefore it can 
coalesce in the handpiece easily, in order that a laser diode may generate stimulus light, it is 
used preferably. Furthermore, in order to detect fluorescence, a detection means may have the 
photodiode arranged behind a light filter. 

[0009] It depends on the range of application of the optical diagnostic approach for the approach 
led to the gear-tooth-fabric domain by which the stimulus light of the light source is 
investigated. To this, it argues about two or more possibility as follows. 

[0010] The equipment according to this invention can be used for the serious advantageous 
approach for example, in a **** diagnosis. For this reason, it has the optical probe inserted into 
the tooth sac (tooth pocket) of the gear tooth investigated at the tip of the handpiece. In the tip 
of a probe, it dissociates from optical coupling and stimulus light is led to the gear-tooth-fabric 
domain investigated. As mentioned above, the fluorescence produced as a result in the irradiated 
gear-tooth-fabric domain also returns to a light guide system by help of an optical probe, joins 
together, and is led to the hemispherical lens which works as a beam splitter, and the evaluation 
means of fluorescence. As a result, although it is simple, possibility that the field of the stump 
(stump) of a gear tooth with it difficult [ to usually evaluate ] therefore and it difficult [ to 
investigate ] can also be evaluated exists by help of the effective optical diagnostic approach. 
[001 1] A probe consists of an ingredient which guides light preferably, and has the form of a 
cone (cone), a light wedge (light wedge), or a **** probe about this. In order for it to be possible 
to acquire the more detailed information about the depth of the tooth sac, it can have an 
indicator or a graduation in the exterior further. Furthermore, in order to give a user the 
possibility of fitting the force which carries out a probe, therefore preventing the damage to a 
patients gum (gum), the tip of a probe is carried on the handpiece by the approach of having 
elasticity preferably. Some kinds of light may be transmitted to an optical probe or its hard flow 
from a hemispherical lens by the flexible light guide linked to the edge of the mirror arranged for 
example, on a probe, or a probe. 

[001 2] As explained above, the important advantage of the diagnostic equipment according to 
this invention can be seen by the fact that it can be designed by coalesce of a component very 
small in respect of a dimension. Therefore, possibility of offering possibility of supplementing with 
the handpiece of the known dentistry for treating a gear-tooth-fabric domain by the optical 
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diagnostic approach, the diagnosis followed and put together, and a therapeutic device exists, 
since the light guide which exists for transfer of laser surgery light was also used by the 
diagnostic system by the simple approach about this, it could be known by the laser therapy unit 
that it was able to be supplemented by the optical diagnostic approach, and it only came out 
before. The diagnosis and therapeutic device using such a laser beam are DE. 29705 943 It is 
indicated by U1. 

[0013] However, when this invention is followed, it is supplemented with the dentistry equipment 
which has the handpiece for the mechanical therapy of a gear-tooth-fabric domain by the optical 
diagnostic approach. This dentistry equipment is DE. 83 22 850 A removal-of-dental-calculus 
unit which is indicated by U1, or DE 197 42 701 It can be the handpiece which the therapy of a 
gear-tooth-fabric domain can accomplish inside by polish processing agent which is indicated by 
A1. In the case of these known dentistry equipments, generally, the handpiece does not need to 
justify the further expansion of the handpiece before, is the approach which was not able to 
coalesce optical diagnostic equipment similarly in it, and is filled with the transmission channel to 
the driving gear arranged inside to the therapy tip, or a therapy medium etc. By the equipment 
with which such difficulties follow this invention, since current is conquered, dentistry equipment 
[ that it is very effective and versatility ] is formed. A light guide required for transfer of some 
kinds of light in the case of the device operated by the hand for processing with a removal-of- 
dental-calculus unit or polish liquid can be extended to the tip of a device, or its outside. Then, 
the gear-tooth-fabric domain to which the tip of a device was turned is dental caries, or the 
possibility of fixing a combination equipped with the designating device which reports a user 
secretly whether a calculus and a coat are stacked directly exists so that it can be made to 
agree in the result of a user's diagnosis of a therapy. Possibility may be brought about further 
again to the control section which controls a mechanical therapy automatically so that it may 
respond to the result of a diagnosis. 

[0014] This invention is explained to a detail by the following with reference to the attached 
drawing. The arrangement in the handpiece of optical diagnostic equipment is explained in the 
1st example with reference to drawing 1 below. The handpiece 1 is dentistry handpiece which is 
not considerably defined as a detail in the 1st example, and on the other hand, it is chiefly used 
only for the diagnostic purpose, and it has the further component for the curative treatment of 
the gear-tooth-fabric domain under investigation so that it may mention later with reference to 
two examples. As the light source over the stimulus light A, the laser diode 2 which generates 
the stimulus light of a 600nm - 670nm field is arranged in the upper part of the handpiece 1. 
Stimulus light has the wavelength of about 655nm preferably, and that is because the possible 
best compromise between the spectroscopy-difference between the stimulus light A and 
Fluorescence F and a laser diode 2 can be attained in this wavelength. 

[0015] Incidence of the stimulus light A which emitted light from the laser diode 2 is carried out 
to the hemispherical lens 3 arranged at the lower part of a laser diode 2, and it is reflected in the 
direction of the front tip of the handpiece 1 in the flat backside 4. So, on the field of the flat 
backside 4 of the hemispherical lens 3, reflection of the stimulus light A is influenced by coating 
by which vapor growth was carried out, and reflects effectively the light of the frequency domain 
are above-mentioned [ it ] in the frequency domain. At the outlet from the hemispherical lens 3, 
the stimulus light A passes along the front face which has a curved surface, and it is led to the 
additional condenser lens 6 arranged ahead [ the ], it passes along it, and the stimulus light A is 
combined to the light guide 8 finally extended to the front tip of the handpiece 1. A light guide 8 
reaches the component for separating light from an optical probe (un-illustrating) and optical 
coupling, or the further optical element, and the stimulus light A is led to the gear-tooth-fabric 
domain investigated by the help. 

[0016] The fluorescence F produced as a result of the exposure of the light to a gear-tooth- 
fabric domain returns again, passes along a light guide 8, and is transmitted to a condenser lens 
6 and the hemispherical lens 3 in the reverse direction. The wavelength is large from the 
stimulus light A, and Fluorescence F penetrates it, without being barred to the optical filter 5 
arranged immediately behind the hemispherical lens 3, without reflecting in the flat backside 4 of 
the hemispherical lens 3 any longer. The field of nontransparent of this filter 5 is located to the 
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wavelength field of the stimulus light A. in order to remove the part of the stimulus light A which 
can penetrate the backside 4 of the hemispherical lens 3. Finally, Fluorescence F is detected on 
the lower stream of a river of an optical filter 5, and the photodiode 7 which is a part of means 
which evaluates it is arranged. The gear-tooth-fabric domain under evaluation of the 
reinforcement of Fluorescence F or investigation has dental caries, or evaluation of whether a 
calculus or a coat is stacked can be directly accomplished within the handpiece 1. or the signal 
corresponding to the reinforcement of Fluorescence F is transmitted to a central unit. 
[0017] As for a light guide 8, it is possible for one fiber for transmitting the stimulus light A. ... . 
surrounded like the learned approach by two or more optical fiber light guides for detecting 
Fluorescence F to be the bundle of two or more optical fiber light guides arranged along with die 
length It depends on the magnitude and the path of a lens 3 for the effectiveness of connecting 
the focus of the curved surface of the hemispherical lens 3, in the 1st example. If the suitable 
dimension of the hemispherical lens 3 is given, it is also possible to exclude the add.t.onal 
condenser lens 6, and optical equipment can be designed still more simply by it 
[0018] Equipment consists only of very few optical elements, therefore on the other hand, its 
thing [ being manufactured cheaply ] is possible for it. and it cannot be more easily influenced by 
known diagnostic equipment by sudden change or change of temperature again from before so 

that it can reason from drawingj. • lllU , 

[0019] The equipment for a **** diagnosis is indicated as 1st typical operation gestalt below. 
The separation component which it is [ that the mere laser surgery device is only known before 
and ] is the configuration of the diagnostic probe which can be inserted in the dental stump and 
the tooth sac between gum for the therapy of the coat of a gear tooth and a gear tooth or the 
gum there, and has been arranged at an angle of slant to the axis of ordinate of the handpiece is 
arranged at the tip. Such a therapy device is DE. 196 36 265 It is indicated by A1. Drawing 2 
shows deformation according to this invention of the therapy device indicated by the above 
mentioned open publication (Offenlegungsschrift) for forming the equipment for a **** diagnosis. 
The component with the optical diagnostic equipment same here explained with reference to 
drawing 1 for this purpose had the same reference mark, and has coalesced in the handpiece 1U 
[0020] The handpiece 10 has the head section 16 by which the optical probe 1 1 aslant earned at 
the front tip to the axis of ordinate of the handpiece 10 has been arranged inside. Where the 
maintenance projection 1 5 arranged on the outside of a probe 1 1 is dedicated to the crev.ee 
where a screw insert corresponds, the optical probe 11 is carried with the screw insert .13 which 
may be connected to the head section 16 by the screw thread 14. This configuration shows 
possibility of exchanging a probe 1 1 for the new probe which suited for the new invest.gat.on 
purpose simply immediately for reasons of being a configuration different, for example. 
[0021] Optical coupling of the stimulus light A is carried out to the conic end face 12 ot the 
optical probe 1 1 by help of the additional condenser lens 6 which makes light condense. The 
configuration and ingredient of a probe 1 1 are chosen so that all the light that carried out optical 
coupling through the end face 12 may reflect within a probe 1 1 and it may come out only from 
the lower part tip 17. The tip can be applied to each field investigated so that it may furthermore 

mention later. . , ... 

[0022] The fluorescence F directly produced in front of the end of the probe 17 is drawn in the 
direction opposite to the stimulus light A to the upper end face 12 of a probe 1 1 by the total 
reflection in a probe 1 1 , is floodlighted on a condenser lens 6 from there, and .s led to a 
photodiode by it by the approach learned for after that through the hemisphencal lens 3 and the 
light filter 5 A probe 1 1 can be formed from ingredients of light transmission nature, such as 
glass a quartz, or plastic material. It conforms especially to insertion to the tooth sac between 
the bases (base) of gum and a gear tooth with the smallness and configuration of the dimension. 
[0023] It is that drawing 3 shows the further progress of the handpiece 10 shown in drawing_Z , 
and the difference qualitative as a matter of fact is carried so that stiffen the probe 11. it may 
not be carried in the head section 16 any longer and it may have elasticity in shaft or.entat.ons. 
It is reached by saying that the maintenance projection 15 has a dimension smaller than the 
crevice where the screw insert 13 corresponds, and this can be permuted by shaft orientations 
as this result. When the force is not impressed, in order to gain the center position of a probe 
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11, the upper part and the lower part of the maintenance projection 15 are presented with the 
spring component 1 8. Loading with the elasticity of a probe 1 1 gives a user possibility of avoiding 
fitting more finely the force in case a probe 1 1 is inserted into the force which carries out a 
probe, i.e., the tooth sac investigated, consequently damaging a patients gum superfluously. In 
order to make it possible to join together effectively [ the light which comes out, and two kinds 
of light which enters ] in each location of a probe 11, the flexible light guide 19 is used between 
the condenser lens 6 and the probe 1 1 top this time. A probe 1 1 is [ only only being carried by 
the pressure generally, and ], and since a mid gear is not the need absolutely, the one spring 
component arranged in the upper part of the maintenance projection 1 5 can also be used instead 
of loading shown. 

[0024] In the typical operation gestalt shown in drawing 4 , similarly in drawing 3 , the probe 1 1 is 
carried so that it may have elasticity in shaft orientations. However, the flexible light guide 19 is 
not used but can accomplish the optical coupling of the stimulus light A this time by the mirror 
20 arranged in the head section 1 6 in the shaft orientations of the upper part of a probe 1 1 . For 
this reason, before [ the condenser lens 6 facing the head section 16 of the handpiece 10 ] side 
6a is flat, and in order to divert stimulus light to a mirror 20, it is leaned slightly. 
[0025] Drawing 5 to drawin g 9 shows possibility that the configurations of a probe 1 1 differ. 
About this, the lower part edge of the probe 1 1 in each case is shown, and the configuration of a 
more exact upper part edge is decided by the means of communication of the maintenance 
supporter of the probe 1 1 in the head section 1 6 or the stimulus light A, and Fluorescence F. 
The probe 1 1 shown in drawing 5 is a cone-like slightly in a lower part field, and has the end of 
the probe 17 rounded off. After an indicator 21 exists at regular spacing upwards from this tip 17 
and a probe 1 1 is inserted into the tooth sac, the information whether the tooth sac of which is 
deep and whether the probe 1 1 was inserted already so deeply is offered, the indicator 21 was 
printed by the break or top face which encloses a probe 11 completely — it can just be a ring, 
therefore can see from every direction. 

[0026] The probe 1 1 shown in the side elevation of drawing 6 (a) has the configuration of the 
wedge (a wedge, wedge) which is Mukai and becomes a taper (taper) at a tip 17. According to 
drawing of the front face of drawing 6 (b), the width of face of a wedge does not continue not 
changing covering total height. In the case of the probe 1 1 similarly shown in drawing 5 , stimulus 
light is separated from optical coupling by the end of the probe 17, and through the end of the 
probe 17, in a probe 11, fluorescence returns and is combined. The shape of a wedge makes 
insertion of the probe to the tooth sac easy by it. The indicator 21 of above-mentioned height is 
offered similarly here. 

[0027] The probe 1 1 shown in drawing 7 (a) and drawing 7 (b) has the configuration of the optical 
wedge (a light wedge, light wedge) equipped with leaned field 17a which is located at a tip 17, 
passes along it, and stimulus light is separated in the direction perpendicular to it instead of 
shaft orientations from optical coupling. This enables a diagnosis of the front face of the gear- 
tooth field arranged at the side near a probe. 

[0028] According to drawin g 8 and drawin g 9 , the possibility of the further configuration over a 
probe 1 1 exists in the probe 1 1 ( drawin g 9 ) equipped with the end of the probe 1 7 which has 
branching for reaching the base (truncated) (stump) ( drawing 8 ) from which the conic tip 
equipped with the angle rounded off possible in the end face of the end of the probe 17 was cut 
out, or a dental tee (furcation) (offset). 

[0029] To the last, it is DE first. 83 22 850 With reference to the removal-of-dental-calculus 
unit indicated by U1, the supplement of the known odontotherapy unit by the optical diagnostic 
equipment concerning this invention is explained. Since those functions are already enough 
known from the above-mentioned specification, only the most important component of a 
removal-of-dental-calculus unit is shown here. The handpiece 30 shown in drawin g 10 R> 0 has 
the tremulor 31 which can operate in the operation of air established so that the device tip 32 
where the edge of the grip sleeve (grip sleeve) 30 was held might vibrate. The energy supply line 
to the tremulor 31 is formed of the compressed-air device 34 extended to shaft orientations 
through the handpiece 30. 

[0030] According to this invention, it can be supplemented with the known handpiece 30 by 
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arranging the component 2 of optical diagnostic equipment, i.e., a laser diode, the hemispherical 
lens 3. the fluorescence filter 5, and a photodiode 7 to the field of the backside of the handpiece. 
In order to transmit stimulus light and fluorescence, the light guide 33 which extends to shaft 
orientations to the device tip 32 in compressed-air Rhine 34 which passes along the handpiece 
30. and is extended to the edge 36 led to the gear-tooth field treated in a channel 35 is offered. 
In this typical operation gestalt, since the curvature of the hemispherical lens 3 is enough in 
order to combine the stimulus light A with a light guide 33, the additional condenser lens is 
omitted. A component important for optical diagnostic equipment is the approach of excluding 
space, and can be held in the handpiece 30 so that it may be reasoned from explanation 
[0031] The configuration at the tip 32 of a device is expanded and shown in drawing.!! (a) and 
drawin g 1 1 (b). A light guide 33 is preferably formed of the optical fiber light guide which is very 
flexibility so that the high frequency oscillation at a tip 32 may not receive a damage. It does not 
project across the edge 36 at a tip, as it extends to the edge 36 at a tip through the hollow 
space 35 where the device tip was extended, however a gear-tooth-fabric domain does not 
receive a damage during a therapy. Here, possibility of using the channel 35 extended at the tip 
32 of a device so that the coolant etc. may be transmitted similarly additionally exists. It is 
important that the stimulus light A is correctly led to the gear-tooth-fabric domain treated by 

the device tip 32. , 
[0032] The whole dentistry equipment has the indicator element which the gear-tootn-rabric 
domain to which the device tip 32 is turned has dental caries further, or offers the information 
on whether a calculus or a coat is stacked, and, thereby, a user can perform curative treatment 
according to the result of the diagnosis. According to the result of the diagnosis by optical 
diagnostic equipment, other possibility exists in making motion of the tremulor 31 to the device 
tip 32 cause with a control unit so that the therapy by the device tip 32 can accomplish 
automatically. 

[0033] The supplement of the known further odontotherapy unit by optical diagnostic equipment 
is explained to the last. The unit about which it argues below is DE. 197 42 701 It is the device 
operated by the hand of dentistry that a polish processing agent is led to the gear-tooth-fabnc 
domain treated as indicated by A1 at the detail. Drawing 12 (a) and drawing 12 (b) show the 
extension section at the tip of a therapy concerning this invention. Arrangement of the further 
component of diagnostic equipment can be accomplished like the above-mentioned removal of- 
dental-calculus unit. 

[0034] The device tip 40 in this case shows the cannula by the internal channel 41 by which a 
polish processing agent is led to a gear-tooth-fabric domain. In this case, since polish liquid can 
also give a damage to a light guide 42. it can become disadvantageous to arrange the light guide 
42 used for transfer of the stimulus light A and Fluorescence F in this channel 41 . So, in the 
case of this case, a light guide 42 is arranged to the exterior at the tip of a therapy, and the 
stimulus light separated from optical coupling in the edge of a light guide 42 is shortly led to the 
field to which polish liquid is supplied by the channel 41 correctly. In this example, similarly, with 
a servomechanism, or visual, an acoustic-sense-display or the designating device as a result of 
a medical examination, the therapy function of a device may be adjusted so that it may respond 
to the result of a diagnosis. 

[0035] As for these two examples, extending a known therapy unit, therefore forming a very 
versatility dentistry unit by the effective optical diagnostic approach, clarifies an easily possible 
thing. This becomes possible especially as a result of the fact that it is possible to keep a 
dimension small so that it may be possible to coalesce in the interior of the important 
component handpiece of optical diagnostic equipment. Of course, the possibility of holding a 
means to evaluate the means and fluorescence which generate stimulus light, in an isolated 
footing unit, and transmitting two kinds of light by the light guide in the supply pipe to the 
handpiece also exists. Furthermore, since the possibility of adjusting therapy activities exists 
according to the condition of a gear~tooth field therefore, it is fully improved and the therapy of 
the front face of a more effective gear tooth can be attained. 

[0036] Finally, it should also be careful that the backside of a hemispherical lens may be realized 
so that even arrangement of a laser diode, and (it has a suitable filter if application is possible) a 
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photodiode can be changed fundamentally and reflective coating reflects fluorescence in that 
case. Coating needed to it has too the desirable arrangement shown in the drawing according to 
the fact that being manufactured more simply is possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 shows the equipment according to this invention for identifying infection 
of dental dental caries, a plaque, or bacteria. 

[Drawing 2] Drawing 2 shows coalesce of the equipment according to this invention in the 
dentistry handpiece for a **** diagnosis. 

[Drawi n g 3] Drawing 3 shows the further progress of the diagnostic equipment shown in dra wing 
2 which has the probe carried on the shaft as there was elasticity. 

[Drawing 4] Drawing 4 shows the further progress of the diagnostic equipment shown in drawin g 

2 which has the probe carried on the shaft as there was elasticity. 

[Drawing 5] Drawing 5 shows the typical operation gestalt of an optical probe. 

[Drawing 6] Drawing 6 shows the typical operation gestalt of an optical probe. 

[Drawing 7] Drawing 7 shows the typical operation gestalt of an optical probe. 

[Drawing 8] Drawing 8 shows the typical operation gestalt of an optical probe. 

[Drawing 9] Drawing 9 shows the typical operation gestalt of an optical probe. 

[Drawing 10] Drawing 1 0 shows coalesce of the optical diagnostic equipment in a removal-of- 

dental-calculus unit. 

[Drawing 1 1] Drawing 1 1 (a) shows the configuration at the tip of the device of a removal-of- 
dental-calculus unit shown in drawing 10 , and drawing 1 1 (b) shows the enlarged display at the 
tip of a device. 

[Drawing 12] Drawing 1 2 (a) shows the tip of the device of the further therapy unit extended by 
optical diagnostic equipment, and drawing 12 (b) shows the enlarged display at the tip of the 
device shown in dr awin g 12 (a). 
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